Sequence of the cloned Escherichia coli K1 CMP-N-acetylneuraminic acid synthetase gene.
The Escherichia coli CMP-N-acetylneuraminic acid (CMP-NeuAc) synthetase gene is located on a 3.3-kilobase (kb) HindIII fragment of the plasmid pSR23 which contains the genes for K1 capsule production (Vann, W. F., Silver, R. P., Abeijon, C., Chang, K., Aaronson, W., Sutton, A., Finn, C. W., Lindner, W., and Kotsatos, M. (1987) J. Biol. Chem. 262, 17556-17562). The CMP-NeuAc synthetase gene expression was increased 10-30-fold by cloning of a 2.7-kb EcoRI-HindIII fragment onto the vector pKK223-3 containing the tac promoter. The complete nucleotide sequence of the gene encoding CMP-NeuAc synthetase was determined from progressive deletions generated by selective digestion of M13 clones containing the 2.7-kb fragment. CMP-NeuAc synthetase is located near the EcoRI site on this fragment as indicated by the detection of an open reading frame encoding a 49,000-dalton polypeptide. The amino- and carboxyl-terminal sequences of the encoded protein were confirmed by sequencing of peptides cleaved from both ends of the purified enzyme. The nucleotide deduced amino acid sequence was confirmed by sequencing several tryptic peptides of purified enzyme. The molecular weight is consistent with that determined from sodium dodecyl sulfate-gel electrophoresis. Gel filtration and ultracentrifugation experiments under nondenaturing conditions suggest that the enzyme is active as a 49,000-dalton monomer but may form aggregates.